Pseudomonas aeruginosa is a gram-negative bacterium frequently isolated from both natural and clinical sources. In the natural environment, this microorganism can easily be recovered from both soil and water and may also be isolated from the foliage of plants. In hospitalized patients, severe infections with this microbe may develop, especially in patients with burns and wounds, in those suffering from cystic fibrosis, and in immunocompromised individuals (10, 12) .
P. aeruginosa elaborates a large number of exoenzymes including an exotoxin which has been implicated in its pathogenicity. Though intensive investigation and characterization of a number of these factors has occurred, the pathogenesis of this organism remains poorly understood.
Of the exotoxic enzymes of P. aeruginosa, protease was highlighted by Liu (5) as the most likely factor responsible for both the destruction of corneal tissue and hemorrhage in internal organs in systemic disease. A number of other investigators have implicated pseudomonal proteases in virulence for experimentally infected animals (1, 3, 8) . The exact nature and number of proteases produced by this bacterium are of considerable controversy. In a recent analysis of clinical strains, Muszynski (6) compared the enzymatic properties of P. aeruginosa strains of high and low virulence for mice and found that greater protease production among the former was the only significant difference between the two groups. This investigator's results suggest that protease plays a substantial role in pseudomonal virulence.
Other studies, however, indicate a less prominent role for proteases in virulence. In studying experimental infections in mice, Kobayashi (2) could not correlate virulence with extracellular products. This finding was supported by a later work in which mutagen-derived protease-deficient mutants of a P. aeruginosa strain did not appreciably lose virulence for mice when compared with the parental strain (14) . These results leave the role of this enzyme in pathogenesis highly speculative.
We have studied the protease activity of various clinical isolates of P. aeruginosa, reasoning that if proteases play important roles in systemic infections, higher enzymatic levels might be found in those strains derived from systemic sources when compared with isolates from nonsystemic infections. Protease activity of clinical strains was also compared with that of natural environmental strains recovered from puddles, streams, and soil. This comparative study is the subject for this report.
Based on source, the 54 clinical isolates were divided into four groups, namely, sputum, urogenital, systemic, and facial (Table 1) . None of the sputum isolates was derived from cystic fibrosis patients. The 22 environmental isolates were all apyocyanogenic.
Protease activity was. assessed with the medium of Sokol (9) , which consisted of dialyzed The observed results of proteolytic activity support the hypotheses of Liu (5) and Muszynski (6) and suggest an important role for these enzymes in pseudomonal pathogenesis. Although facial isolates had modest proteolytic capacities, the two eye isolates were extremely proteolytic (average of 5.2 mm). This is not surprising, since proteases have been implicated in the destruction of corneal tissue and may contribute to the dermonecrosis in burn patients and the endothelial invasion in ecthyma gangrenosum (4, 11) . Elevated protease activity among P. aeruginosa isolates may thus enhance invasive potential.
In the clinical environment, there appears to be a distinct selection process favoring proteaseproducing P. aeruginosa strains. As judged by the proteolytic activity of the clinical isolates tested herein, a hierarchy could be discerned. Of the clinical groups, sputum strains had the lowest average proteolytic activity, and since many of the strains isolated from this site may only reflect colonization and not true infection, it is not surprising that this group of isolates might contain a large number of weakly proteolytic strains. P. aeruginosa of systemic origin, however, had the highest protease activity, whereas 
